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/X = 0.11 mm 
T = 293 K 

Data collection 

Bruker APEXII CCD area-detector 
dif (Tactometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.635, r maI = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.036 

wR(F 2 ) = 0.094 

S = 1.19 

2096 reflections 

325 parameters 



0.30 x 0.29 x 0.10 mm 



6610 measured reflections 
2096 independent reflections 
1789 reflections with / > 2a(l) 
Ri„, = 0.028 



1 restraint 

H-atom parameters constrained 
A/w = 0.13 e A~ 3 
Ap mi „ = -0.19 e A~ 3 
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Table 1 

Key indicators: single-crystal X-ray study; T = 293 K; mean tr(C-C) = 0.005 A; Hydrogen-bond geometry (A, °). 

R factor = 0.036; wR factor = 0.094; data-to-parameter ratio = 6.4. 



D-H-A l> II H-A D-A I) II ,1 



In the asymmetric unit of the title compound, C9H7N72H2O, 
there are two formula units in which the two triazole rings of 
each of the organic component molecules form dihedral 
angles of 7.0 (4)/6.9 (4) and 2.7 (4)/3.6 (4)° with the respective 
central pyridine rings. The four water molecules of solvation 
form O— H- ■ O hydrogen bonds among themselves and O — 
H- ■ -N bonds with the N-atom acceptors of the triazine rings, 
giving a three-dimensional framework structure. 

Related literature 

For the synthesis of the title compound, see: Wiley & Hart 
(1953). For properties of related compounds, see: Haasnoot 
(2000). 
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Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Experimental 

Crystal data 

G,H 7 N r 2H 2 0 
M, = 249.25 
Monoclinic, Plj 
a = 7.052 (8) A 
b = 17.862 (16) A 



c = 9.715 (8) A 
P = 111.158 (9)° 
V = 1141.2 (19) A 3 
Z = 4 

Mo Ka radiation 
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2,6-Bis(4//-l,2,4-triazol-4-yl)pyridine dihydrate 
S. Y. Liu and Y. Wang 

Comment 

The field of molecular materials has known rapid development in recent years, with molecular-based compounds which 
exhibit interesting magnetic and luminescent properties having been described (Haasnoot, 2000). One of the requirements 
for producing such macroscopic properties is to create interactions between the molecular units and the active sites within 
the crystal lattices. 1,2,4-Triazole and in particular its derivatives are very interesting as bridging ligands. Here we report 
the synthesis and the crystal structure of the title compound, the dihydrate of 2,6-di(4//-l,2,4-triazol-4-yl)pyridine, C9H7N7 
• 2(H 2 0) (I). 

In the asymmetric unit of (I) there are two molecular units (Fig. 1) in which the two triazole rings of each of the organic 
component molecules form dihedral angles of 7.0, 6.9 (4)° and 2.7, 3.6 (4)° with the respective pyridine rings. The four 
water molecules of solvation form hydrogen bonds with the N atom acceptors only of the triazine rings (Table 1) giving a 
three-dimensional framework structure (Fig. 2). 

Experimental 

A mixture of 1.3 g (0.012 mol) of 2,6-diaminopyridine and 2.0 g (0.023 mol) of diformylhydrazine was heated slowly to 
160°C and held at 160-170°C for 30 min. The crystals, which separated on cooling, were collected and recrystallized from 
water to give 0.70 g of (I) (yield 13%). After several recrystallizations from water and from alcohol, the air-dried product 
was obtained as white needles, m.p. 325-327 K (placed in hot block at 320 K). The analysis was obtained on the air-dried 
sample. Anal. Calcd for C9HII nN 7 0 2 : C, 46.75; H, 3.92%. Found: C, 46.55; H, 3.96%. 

Refinement 

Positional parameters of all the H atoms were calculated geometrically and were allowed to ride on the C or O atoms with 
C — H = 0.93 A and O — H = 0.85 A and Ui S0 K - 1.2 or 1.5C/ e q(C or O). Friedel pairs were averaged for the data used in 
the final cycles of the refinement. 

Figures 



Fig. 1 . Molecular conformation and atom numbering scheme for the two independent mo- 
lecules of C9H7N7 and the four water molecules of solvation in the asymmetric unit of (I). 
Probability spheres are drawn at the 15% level. 
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Fig. 2. The packing of (I) in the unit cell showing hydrogen-bonding interactions. 



2,6-Bis(4H-1 ,2,4-triazol-4-yl)pyridine dihydrate 



Crystal data 

C 9 H 7 N7-2H 2 0 F(000) = 520 

M r = 249.25 D x = 1 .45 1 Mg nT 3 

Monoclinic, P2\ Mo Ka radiation, X = 0.71073 A 

Hall symbol: P 2yb Cell parameters from 1604 reflections 

a = 7.052 (8) A 6 = 2.3-23.1° 

b = 17.862 (16) A ^O.llmnT 1 

c = 9.715 (8) A 7=293 K 

(3=111.158 (9)° Block, colorless 

V= 1141.2 (19) A 3 0.30 x 0.29 x 0.10 mm 

Z=4 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

r min = 0.635, r max = l.ooo 

6610 measured reflections 



2096 independent reflections 

1789 reflections with / > 2a(7) 
R; nt = 0.028 



h = -7^8 

yt = -20— *21 
/=-ll-»9 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

, , Hydrogen site location: inferred from neighbouring 

R[F 2 > 2o(F 2 )] = 0.036 ^ 

wR(F 2 ) = 0.094 H-atom parameters constrained 

5=n9 w=l/[0 2 (F' o 2 ) + (O.O2 J P) 2 ] 

where P = (F 0 2 + 2F C 2 )J3 

2096 reflections (A/a) max < 0.00 1 
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325 parameters Ap max = 0. 1 3 e A 3 

1 restraint Ap min = -0. 1 8 e A~ 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell esds are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o^F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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A ATC 

U.U3j yZ) 


A A/1A7 

U.U4U / 


1 1 ) U.UU34 yYD) 


A AA££ /I /i\ 

U.UUOO (10J 


A AAQ1 /I /1\ 

u.uuoz yYQ) 


r 1 ! c 
CO 


A A/1 C7 /I Q\ 

U.U4D / (,loJ 


U.U3o / (,loJ 


A AQCC 

U.U3 J J 


Yd) U.UU1 1 (1 D) 


A AA^n (\ A\ 

U.UU3U yYQ) 


A AA 17 / 1 A \ 

U.UU 13 \ Yh) 


pi 
Clo 


U.U303 (loj 


A A7 I C /I 7\ 

U.U3 1 j (1 1 ) 


A A1 1 

U.U3 10 


(\ A\ A AAA 7 

14) — U.UUUZ yY3) 


u.uuyo yYj) 


A AA7 1 M T\ 

U.UUZ1 yYZ) 


C17 


0.050 (2) 


0.0362 (19) 


0.0370 


(17) -0.0035 (15) 


0.0014(14) 


0.0027 (14) 


C18 


0.064 (2) 


0.0342 (19) 


0.0401 


(16) 0.0020(17) 


0.0021 (15) 


-0.0022 (14) 


Ol 


0.0880 (18) 


0.0428 (14) 


0.0407 


(12) -0.0062 (13) 


0.0001 (12) 


-0.0008 (10) 


02 


0.0855 (19) 


0.0621 (18) 


0.0589 


(15) 0.0193 (15) 


0.0128 (14) 


0.0157(13) 


03 


0.0718(18) 


0.0639 (17) 


0.0754 


(18) -0.0105(14) 


0.0103 (14) 


-0.0183 (14) 


04 


0.0628 (15) 


0.0468 (15) 


0.0571 


(13) -0.0005 (12) 


-0.0034 (12) 


0.0059 (11) 


Geometric parameters (A, °) 












Ol— H1A 




A O CAA 

U.65UU 




JN 1 1 — C12 


1 


1 OA (A \ 

3zy (4) 


Ol— H1B 




A O CAA 

U.65UU 




m 11 n o 
JN 1 2 — C 1 o 


1 
1 


352 (4) 


02— H2B 




A O CAA 

U.65UU 




Mil 1 C 

JN 1 2 — C 1 6 


1 
1 


A 77 //I \ 

4Z/ (4) 


02— H2A 




A QCAA 

U.5JUU 




JN 1 2 — C 1 / 


1 
1 


TCI //1\ 

353 (4) 


03— H3A 




A O CAA 

U.65UU 




M 11 1 "7 

JN 1 3 — C 1 / 


1 
1 


7AA /C\ 

zyU yD) 


03— H3B 




A QCAA 




Ml] M 1 A 

JN 1 3 — JN 1 4 


1 
1 


jyY (4j 


Nl— N2 




1 1 O A i A \ 

1.36V (4) 




\T1 J pin 

JN 1 A C 1 6 


1 

1 


70A //lA 

zoy (4) 


Nl— CI 




1.2V5 (5) 




C3 — C4 


1 
1 


1 7/i 

3 /O (j) 


N2— C2 




i.lyb (4) 




p/i pc 
C4 C5 


1 
1 


1 7A /C\ 

3 ly yD) 


N3— CI 




1 1 £"7 t A \ 

L.5j I (4) 




p^ p^ 
C5 — C6 


1 
1 


111 fA\ 

ill (4) 


N3— C3 




1 A"I1 i A\ 

1.423 (4) 




C6 C / 


1 
1 


374 (5) 


N3— C2 




1 1 C/1 1 A \ 

1.354 (4) 




Z" 1 1 XJ1 

CI — HI 


A 


A1 AA 
V3UU 


N4— C3 




1 1 TA i A \ 

1.32U (4) 




C2 — H2 


A 

u 


A1 AA 

y3uu 


N4— C7 




1.333 (4) 




P/1 TJ/1 

C4 H4 


A 

u 


A1 AA 
V3UU 


N5— C9 




1 i an t a\ 
1.366 (4) 




pc T_rc 
C5 — H5 


A 

u 


A1 AA 

93UU 


N5— C8 




1 1 £ "7 1 A \ 

1.35 / (4) 




C6 — H6 


A 


AQ AA 
V3UU 


N5— C7 




1 A ~\ Z 1 A \ 

1.415 (4) 




po TTO 

Co — Hs 


A 

u 


A1 AA 

y3uu 


N6— N7 




1 1 A 1 i A \ 

i.jyi (4) 




cv — hv 


A 

u 


A1 AA 
V3UU 


N6— C9 




1.2V6 (4) 




P 1 T P11 

C12 — C13 


1 

1 


171 /C\ 

373 (5) 


N7— C8 




1 TA1 

1.2V 1 (4) 




p 1 1 p 1 ^i 
C13 — C14 


1 

1 


30/ (4) 


04— H4A 




A O C A A 

U.65UU 




p 1 /i pic 
C14 — C15 


1 

1 


1 Q A /C\ 

3s4 yD) 


04— H4B 




A O C A A 

0.8500 




PIC fl/ 

C15 — C16 


1 


374 (5) 


N8— Cll 




1.291 (4) 




C10— H10 


0 


9300 


N8— N9 




1.393 (4) 




Cll— Hll 


0 


9300 


N9— CIO 




1.301 (4) 




C13— H13 


0 


9300 


N10— C12 




1.416(4) 




C14— H14 


0 


9300 


N10— CIO 




1.368 (4) 




C15— H15 


0 


9300 
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N10 — Cll 


1.351 (4) 


Nil — C16 


1.323 (4) 


II 1 A ( \ 1 l|in 

HI A — <J1 — hi IB 


11/1 AA 

1 14. UU 


tji a l no 

HZA — (JZ — HZB 


1 1 C AA 

11D.UU 


i n a Pii i n d 
H3A — (J 3 — H3r> 


I 1 *7 aa 

II /.UU 


JNZ — JN 1 — CI 


1 m i /"3 \ 
1U /.Z (3) 


Ml \M pi 

JN 1 — JNZ — Cz 


1 a^ o /"]\ 
1U0.O (3) 


p 1 XTQ P~> 

CI — JN3 — Cz 


1 A/1 *7 /1\ 
1U4. / \l) 


CI — JN3 — C3 


no 1 /1\ 

lZo.3 (Z) 


PI \n PQ 

Cz — JN 3 — C3 


1 T7 A /1\ 
Iz /.U (Z) 


r^i xt/i r^T 
C3 — JN4 — C / 


1 1 £L C /1\ 
110. J (Zj 


PQ \Tf pn 

Co — JN j — CV 


1A/1 1 /1\ 

1U4.1 (Z) 


/^*7 XTC f~^Q 

C/ — JNj — Co 


no i p)\ 
IZo.Z (3) 


f^i xtc pn 
C / — JN J — CV 


12 /. / (3) 


~\IH ~\T£. /^n 

JN / — JN 0 — cy 


i a£ a /I \ 
lUO.y (3) 


XT/i Xr"7 /"^Q 

JNO — JN / — Co 


1 n*7 1 fi\ 
1U/.1 (3) 


I I A A (~\A I 1 ,1 T) 

H4A — <J4 — H4r> 


I i r pip. 

I I J.UU 


XTA XTQ PI 1 

JNy — JN o — Cll 


1 a^ c\ si\ 
lUO.y (3) 


XTQ XTA PI A 

JNo — JNv — C1U 


1 a^ q pi \ 
1U0.O (3) 


pi A \T 1 pi pi ^ 

C1U — JN 1U — ClZ 


12 /.0 (3) 


pi A \T 1 p. pi 1 

C1U — JN 1U — Cll 


1 A/1 1 /">\ 

1U4.1 (Z) 


PI 1 XT 1 p. P 1 1 

CI 1 — JN 1U — ClZ 


lZo.3 (3) 


pn XT 1 1 P1/T 

ClZ — JN 1 1 — Clo 


i i z; c /1\ 

llo.j (3) 


P 1 -7 XT H PIO 

CI / — JN 1Z — Clo 


1A/1 /I /1\ 

1U4.4 (Z) 


r'l / xt m P 1 *7 

ClD — JN 1Z — CI / 


no 1 /1\ 
IZo.l (Z) 


P| / XT 1 PIO 

Clo — JN 1Z — Clo 


in /i h\ 
Iz /.4 (Z) 


XT 1 A XT 1 Q pn 

JN 14 — JN 13 — CI / 


1 m i pi \ 
1U /.3 (3) 


XT 1 Q XT 1/1 PIO 

JN 13 — JN 14 — Clo 


1 A£ 1 (1 \ 

1U0.3 (3) 


XT 1 Z" 1 1 XT1 

JN 1 — CI — JN3 


1 1 A C 

1 1U. j (3 J 


XT'") PO XT1 

JNz — CZ — JN3 


i i a n (i \ 
HU.y (3) 


XT1 PI P/1 

JN3 — C3 — C4 


izi.y (3) 


XT A PI P/1 

JN4 — C3 — C4 


11/1 /i pn \ 

1Z4.4 (3) 


XT1 XT/1 

JN3 — C3 — JN4 


1 1 1 i /i\ 
113. / (Z) 


P1 p A pC 

C3 — C4 — Cj 


1T7 c /1\ 

11 /.j (3) 


P/| PC ( " 

C4 — Cj — Co 


1 1 A A /"I \ 

1ZU.U (3) 


PC P/T P*7 

CD — Co — C / 


11 /.I (3) 


XJ4 p7 xtc 

IN H V / IN J 


ill q o\ 


N5 — C7 — C6 


121.5 (3) 


N4 — C7 — C6 


124.6 (3) 


N5 — C8 — N7 


1 1 1 .2 (3) 


N5 — C9 — N6 


110.7 (3) 


Nl — CI — HI 


125.00 


CI — JN 1 — JNZ — C2 


-0.3 (4) 


N2— Nl— CI— N3 


0.0 (4) 


Nl— N2— C2— N3 


0.4 (4) 


C2— N3— CI— Nl 


0.2 (4) 


C3— N3— CI— Nl 


-176.3 (3) 


CI— N3— C2— N2 


-0.3 (4) 



C17 — H17 


0.9300 


C18 — H18 


0.9300 


XTI p 1 I I 1 

JN3 — CI — HI 


1 1C AA 

IZj.UU 


mo pi t n 
JNZ — Cz — Hz 


1 TC AA 
IZJ.UU 


XT1 pi i n 
JN3 — CZ — HZ 


1 IC AA 

IZj.UU 


P1 p /| TT/l 

C3 — C4 — hl4 


111 AA 

1Z1 .UU 


CD — C4 — hl4 


111 AA 
1Z1 .UU 


p /| pc Tic 

C4 — Cj — hlj 


1 1A AA 
1ZU.UU 


p p PC lie 

Co — Cj — rlj 


1 1A AA 
1ZU.UU 


pc rv. iip 
Cj — Co — hlO 


111 AA 
1Z1 .UU 


p-7 P/ o £ 

C / — Co — hlO 


111 AA 
1Z1 .UU 


XTC PO II O 

JNj — Co — hlo 


1 1/1 AA 

1Z4.UU 


XT*7 PO T_TO 

JN / — Co — hlo 


1 1/1 AA 

1Z4.UU 


xt£ pn i in 

jno — cy — hiy 


1 1C AA 

IZj.UU 


xtc pn on 

jnj — cy — hiy 


1 1C AA 

IZj.UU 


xtQ pin XT 1 A 

JNy — C1U — JN 1U 


1 1 A H S1\ 

1 1U. / (3) 


XTQ p 1 1 XT 1 pi 

JNo — Cll — JN 1U 


111 /Z 

111.0 (3) 


XT 1A PI 1 pi 1 

JN I U — C I Z — C 13 


111 A {1 \ 

1Z1.4 (3) 


XT 11 PI1 pin 

JN 1 1 — ClZ — C13 


11/1 C 

1Z4.J (3) 


XT1 A P1 1 XT 1 1 

JN 1 U — C 1 Z — JN 1 1 


11/11 

114.1 (3) 


pn pn pu 
C 1 Z — C 1 3 — C 1 4 


i n i /i\ 
11 / .Z (3) 


PI1 p 1 /| p|c 

C13 — C14 — CI J 


1 1A C 

IZU.J (3 J 


p 1 /| P1C PIP 

C 1 4 — C 1 J — C 1 0 


1 1 £ *7 (1\ 

llo. / (3) 


XT 11 PIP pic 

JN 1 1 — Clo — CI J 


11/1 H (1\ 

124. / (3) 


XT 1 1 pip PIC 

JN 1 z — C 1 0 — C 1 J 


in i /i\ 
1Z1.1 \L) 


XT 11 (~^\ £ XT 11 

JN 1 1 — Clo — JN IZ 


11/11 /i\ 
1 14. Z (Z) 


XT 11 pn XT 11 

JN 1 Z — C 1 / — JN 1 3 


11U.0 (3) 


XT 11 PIO XT 1 A 

JN 1 Z — C 1 o — JN 1 4 


111 i {i \ 
11 1.3 (3) 


XT 1A pin TJ1A 

JN 1 U — C 1 U — hi 1 U 


1 1C AA 

IZj.UU 


XTA Pin TT 1 A 

JNy — C1U — hllU 


1 1C AA 

IZj.UU 


xt i n pi i Tiii 
JN1U — Cll — rill 


1 1/1 AA 

1Z4.UU 


XTQ P 1 1 III! 

JNo — Cll — rll 1 


1 1/1 AA 

1Z4.UU 


p 1 /| P11 TJ | 1 

C 14 — C 1 3 — H 1 3 


111 AA 
1Z1 .UU 


pn pn xin 
C 1 Z — C 1 3 — H 1 3 


111 AA 
1Z1 .UU 


PI 1 pi /| TT 1 A 

C13 — C14 — 1114 


1 1A AA 
1ZU.UU 


PIC p 1 /| TT1/1 

CI J — C14 — 1114 


1 1A AA 
1ZU.UU 


v 1 1 — V 1 J — 1 1 1 J 




C16 — C15 — H15 


122.00 


N13 — C17 — H17 


125.00 


N12 — C17 — H17 


125.00 


N12 — C18 — H18 


124.00 


N14 — C18 — H18 


124.00 


mia pin 
C12 — JN 10 — CIO — Ny 


-1 la.i (i) 


Cll— N10— C12— Nil 


178.5 (3) 


Cll— N10— C12— C13 


-1.4 (5) 


C10— N10— C12— Nil 


-3.5 (5) 


C10— N10— C12— C13 


176.5 (3) 


C16— Nil— C12— N10 


-179.6(3) 
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pi \n pi xti 
C.5 — N i — C2 — N 2 


1 /O.Z (3) 


pn xt 11 p 1 /; n c 
C12 — N 1 1 — CI 6 — CI 5 


U.J (j) 


pi \n pi /l 
CI — SSi — Co — N4 


1 *7A fl /T\ 

1 /{).y (3) 


p 1 /; xt 11 rn n i 
Clo — N 1 1 — C12 — CI J 


A A ( C\ 

0.4 (5) 


pi \n pi p/i 
CI — SSi — C3 — C4 


-7.3 (5) 


pi n xt 11 ru xt 1 1 
C12 — N 1 1 — Clo — N 12 


-1 /O.O (3) 


PI Ml pi XT/1 

C2 — JN 3 — C3 — JN 4 


-4.9 (5) 


rn xt it p 1 /; nc 
C 1 / — N 1 2 — C 1 o — C 1 5 


-3.5 (5) 


pi mi pi p/i 
C2 — JN 5 — C 5 — C4 


1 /o.y (3) 


no xt 1 1 p 1 /: xtii 
C 1 0 — N 1 2 — C 1 0 — N 1 1 


-2.4 (5) 


P"7 XT/1 PI XT'} 

C/ — JN4 — CJ — JN 5 


— 1 /o.4 (3 J 


no xtit ri/: n c 
C 1 0 — N 1 2 — C 1 0 — C 1 J 


1 /o.j (3 J 


p~7 xt/i pi p/i 
C / — JN4 — Cj — C4 


-0.2 (5) 


pu xt 1 1 rn xt 1 1 
C 1 0 — N 1 2 — C 1 / — N 1 i 


-1 /O.O (3) 


pi xt/1 p~7 xtc 
C3 — JN 4 — C / — JN 5 


1 *70 A /"3\ 

— 1 /o.4 (3) 


no xt 11 p 1 "7 xt 1 1 
C 1 0 — N 1 2 — C 1 / — N 1 j 


-0.2 (4) 


pi xt/i p~7 p/; 
C3 — JN4 — C / — Co 


0.8 (5) 


pu xt it no XT 1/1 

Clo — N 12 — Clo — N 14 


1 /O.J (3) 


pq XTC P"7 XT/1 

Co — JN 3 — C / — JN4 


— 1 /3.Z (3) 


PIT XT 11 P 1 /; XT 1 1 

C 1 / — N 1 2 — C 1 0 — N 1 1 


1 /j.o (3) 


PC xtc p~7 p/; 
Co — JN 5 — C / — Co 


7.6 (5) 


pi "7 xt 1 1 no XT 1/1 
C 1 / — N 1 2 — C 1 0 — N 1 4 


0.1 (4) 


PO XTC r"7 XT/1 

CV — JN 5 — C / — JN 4 


0.3 (p) 


ni xt 1 1 xt 1 a no 
C 1 / — N 1 i — N 1 4 C 1 0 


-0.2 (4) 


po xtc p~7 p/; 
CV — JN J — C / — Co 


_ 1 1 l.y (3) 


xt 1 a xt 11 rn XT 1 1 
N 1 4 N 1 5 — C 1 / — N 1 2 


0.3 (4) 


t~*H XTC PO XT"7 

C/ — N5 — Co — JN / 


1 /y.y (3) 


XT 1 1 XT 1 /I n O XT 1 1 

N I i — N 1 4 C 1 0 — N 1 2 


A 1 //-lA 

0.1 (4) 


pn xtc pc xt~7 
cy — JN J — Co — JN / 


0.3 (4) 


XT! ri P/1 PC 

N 5 — Co — C4 — CD 


1 11 A ("V\ 

1 / / .4 (3j 


p~7 xtc pn xt/; 

c / — jn j — cy — JN 0 


1 OA A (1 \ 

— loU.U (3) 


XT A PI P/1 PC 

N 4 — C3 — C4 — C5 


-0.7 (5) 


pq xtc po xt/; 
Co — JN 5 — Cy — JN 0 


-0.5 (4) 


pi p/i pc p/: 
CJ — C4 — C5 — Co 


1 A f£\ 

1.0 (5) 


pn xt/; xt~7 po 
cy — JNo — JN / — Co 


C\ ^ ( A\ 

-0.2 (4) 


p/i pc p/; p~7 
C4 C5 — Co — C / 


-0.5 (5) 


xtt xt/; po XTC 
JN / — JN 0 — Cy — JN 5 


A A ( A\ 
U.4 (4) 


PC P/; P"7 XT/1 

C5 — Co — C / — N4 


A A 

-0.4 (5) 


xt/; XTT po XTC 

JNo — JN / — Co — N5 


-0.1 (4) 


PC p/; P"7 XTC 

C5 — Co — C / — N 5 


1 /o.o (3) 


XTn xto p 1 1 xt 1 n 
Ny — No — Cll — Nil) 


A C {A \ 

0.5 (4) 


XTin P11 ni pi/i 
Nil) — C12 — C13 — C14 


17y.4 (3) 


Cll— N8— N9— CIO 


-0.5 (4) 


Nil— C12— C13— C14 


-0.6 (5) 


N8— N9— CIO— N10 


0.3 (4) 


C12— C13— C14— C15 


0.0 (5) 


Cll— N10— CIO— N9 


0.0 (4) 


C13— C14— C15— C16 


0.7 (5) 


CIO— N10— Cll— N8 


-0.3 (4) 


C14— C15— C16— Nil 


-1.0 (5) 


C12— N10— Cll— N8 


178.0 (3) 


C14— C15— C16— N12 


178.0 (3) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


H-A 


D-A 


D — H 


Ol— H1A-N1' 


0.85 


1.98 


2.814 (5) 


165 


Ol— H1B -N7" 


0.85 


2.07 


2.904 (5) 


168 


02— H2A-04 


0.85 


1.87 


2.709 (5) 


169 


02— H2B -Ol 


0.85 


2.00 


2.850 (6) 


174 


03— H3A-01 m 


0.85 


2.05 


2.888 (5) 


169 


03— H3B-02 


0.85 


2.07 


2.916 (6) 


170 


04— H4A-N13 iv 


0.85 


1.98 


2.822 (5) 


170 


04— H4B-N8 V 


0.85 


2.06 


2.873 (5) 


159 


Symmetry codes: (i) - 


-x+l,_y-l/2, -z+1; (ii) x,y, z+1; (iii)x+l,_v, z; (iv) ■ 


-x,y-H2, 


-z; (v) x-\,y, z-1. 
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